INTRODUCTION
Historically, much of the research supporting effectiveness of drug abuse treatment relied on uncontrolled studies (Institute of Medicine, 1990) . In the past 10 years, the paradigm has shifted toward randomized clinical trials and, most recently through the National Institute on Drug Abuse (NIDA) Clinical Trials Network (CTN), toward multisite clinical trials. The NIDA CTN aims to improve drug abuse treatment by conducting multisite trials of promising SUMMER 2005 occurs when innovative treatments are introduced into substance abuse programs. The model centers on four sequential steps: exposure, adoption, implementation, and practice. Exposure to the innovation frequently involves training; sufficient institutional resources and motivation for change are required at this stage. However, as this paper illustrates, exposure may also occur through participation in a clinical trial. Adoption of the intervention refers to the individual's or group's intent to try an innovation; perceptions of the innovation's usefulness and compatibility with accepted therapeutic approaches are key influences at this stage. Implementation of the innovation refers to a trial period; resources, institutional supports, and an organizational climate encouraging of change are required. Practice refers to the incorporation of the innovation into regular clinical practice; staff attributes that are supportive of change are necessary at this stage. In this paper, we define adoption as analogous to Simpson's implementation and practice steps.
The adoption of research-based interventions is part of the research/practice relationship, and the slow pace of adoption reflects the gap between research and practice (Marinelli-Casey, Domier, & Rawson, 2002; Rawson, Marinelli-Casey, & Ling, 2002; NIDA, 1995) . Lamb, Greenlick, & McCarty (1998) identified barriers to closing this gap, including structural barriers (e.g., time constraints), financial barriers (e.g., funding regulations that require avoidance of controversial treatments), and educational barriers (e.g., resistance to new treatment approaches among paraprofessionals compared to professional staff). Factors that may facilitate change include organizational size (Pfeffer, 1997) , communication style, and organizational culture.
The present study was designed to investigate adoption in the context of multisite randomized clinical trials (RCTs). We developed for this study a multilevel assessment protocol (MAP) in which clinical trial participants at all organizational levels were interviewed about their experience with the trial. The MAP approach was developed with reference to organizational change and other literature, which provided key content domains for the investigation. To our knowledge, MAP is not an established approach to the study of organizational change.
Other researchers have described general research to practice issues in the MTP study (Brown, 2004; Rawson, McCann, Huber, Marinelli-Casey, & Williams, 2000) . The work reported in this paper was developed using the more specific lens, within the research to practice arena, of intervention adoption. Intending to inform the CTN in particular and other clinical trials in general, we asked how the technology of multisite clinical trials might be modified to better support adoption of tested interventions. We reasoned that adoption of new treatments was most likely in clinics that had been involved in testing those treatments because the clinics would have been exposed to the intervention and would have received related training, materials, and supervision. Conversely, if a new intervention is not adopted in a clinic where it was tested for one or more years, then its adoption in other settings seems less likely.
METHODS

THE METHAMPHETAMINE TREATMENT PROJECT (MTP)
The Matrix intervention was developed in the 1980s in response to the cocaine epidemic (Obert et al., 2000) . An early protocol involved six months of intensive outpatient treatment conducted in group and individual formats. The model was later abbreviated to 16 weeks, the number of individual sessions was reduced, and most content was delivered in groups. Sessions are held three times per week, each lasting 90 minutes to two hours, and address early recovery skills, relapse prevention, and family education. Participation in self-help meetings is prescribed, and urinalyses are conducted once per week (Obert et al.) . Uncontrolled trials showed favorable outcomes for level of cocaine use, stimulant-free urines and treatment completion (Rawson, Obert, McCann, & Mann, 1986; Rawson, Obert, McCann, & Ling, 1991) , and a randomized trial found a dose-response relationship between treatment amount and cocaine-negative urinalyses for the Matrix group, but not for the comparison group (Rawson et al., 1995) . A retrospective cohort study, showing similar outcomes for cocaine-and methamphetamine-using participants, suggested extending the model to methamphetamine treatment (Huber et al., 1997) .
On the strength of these data, and confronted with increasing methamphetamine use nationally, the Center for Substance Abuse Treatment (CSAT) developed the MTP to test the effectiveness of the Matrix model for the treatment of methamphetamine abuse. Seven research sites and one coordinating center were funded through a cooperative agreement to conduct the study. Each site had a principal investigator and evaluator to oversee local tasks, and the study was directed by a steering committee (Herrell, Taylor, Gallagher, & Dawud-Nouri., 2000) .
MTP study measures and procedures are reported in Huber et al. (2000) . Briefly, across all sites a total of 978 participants were randomly assigned to either the 16 week Matrix condition or to treatment-as-usual (Rawson et al., 2004) . Treatmentas-usual generally reflected nonmanualized group and/or individual counseling interventions in place at participating clinics when the study began. While there were seven geographic sites, one site included two clinics, giving a total of eight clinics. Additional descriptive information about the participating programs, including treatment philosophy and nature of the treatment-as-usual condition in each, can be found in Galloway et al. (2000) . Participants were interviewed using standard treatment outcome measures (see Huber et al., 2000) at baseline, discharge, and at six and 12 months after admission. Recruitment was completed in July 2001. The first reported results found improvement over time in both conditions, no differential SUMMER 2005 improvement by condition, but better retention in the Matrix condition (Rawson et al., 2004) .
As a multisite clinical trial of a drug abuse treatment intervention, the MTP study foreshadowed the work of the CTN. It was developed as an effectiveness trial for a cognitive-behavioral drug abuse treatment intervention (Matrix), which had shown promise in prior research. The decision-making body was a steering committee composed of researchers, community treatment programs, and coordinating center and funder representatives, and many early design issues were decided by this committee. As with some (but not all) CTN protocols, the MTP studies relied on comparison conditions defined by treatment-as-usual (Galloway et al., 2000) . Like the CTN, the MTP study invested in disseminating descriptive information about the Matrix intervention and the study itself (e.g., Herrell et al., 2000; Obert et al., 2000) and, when results became available, dissemination in scientific journals (Rawson et al., 2004) . In this way, the MTP formed a ready testing ground on which to explore intervention adoption among clinic partners in the time period after the study ends.
THE MULTI-LEVEL ASSESSMENT PROTOCOL (MAP) STUDY OF ADOPTION STUDY SAMPLE AND RECRUITMENT
Participants were representative of the multiple levels of the broad organizational structure of the MTP clinical trial and the local and clinic levels at participating study sites (see Table 1 ). Participants included 23 women and 19 men with varied levels of education (14 had doctoral degrees, 17 had master degrees, six had bachelor degrees, one had high school education only, and educational status was unknown for four participants).
Individuals at the levels of intervention designer, funder, site principal investigator, evaluator, and clinic director were easily identifiable by their role, and all persons in these groups were invited to participate. Representatives of the steering committee and coordinating center levels were selected using two criteria: first, that they were not already interviewed as a member of a different assessment level (e.g., not a site principal investigator or clinic director) and, second, that they had a leadership role in the MTP study. At the site level, clinic directors identified counseling staff who had been employed at least one year during the MTP study.
Participants were initially contacted by mail, with telephone follow-up to assess willingness to participate and schedule interviews. Informed consent procedures were completed prior to each interview. Eleven participants (one principal investigator, one clinic director, nine clinic staff) who had left their MTP site were located and contacted using the same procedures. For each clinic, our goal was to interview one counselor who had provided the Matrix intervention and one who had provided the treatment-as-usual intervention. In one case these counselors had left the clinic and could not be located. Among those invited into the study, one person declined to and one failed to respond to recruitment contacts.
Clinics were offered $1000 for study participation, using one of three reimbursement options: (1) a lump sum payment to the clinic's fiscal entity, (2) individual payment of interviewees, or (3) staff training on a topic of their choice. We considered that a menu of reimbursement strategies offered more choice to participating clinics. The clinic director selected from among these options, and, in practice, all clinics selected the option of a lump sum payment to the clinic. Respondents who had been formerly employed by a clinic but who had since left the clinic could not use the clinic payment to defer the costs of their time invested in completing the interview, so these participants received a cash reimbursement of $50. Financial incentives were not offered to the intervention designer, funder, steering committee members, or coordinating center representatives, as these respondents were remunerated for their efforts in the context of the Matrix study award. For the same reason, site principal investigators and site evaluators were not offered reimbursement independent of clinic payments. All study procedures were approved by the University of California, San Francisco, institutional review board.
DATA COLLECTION
Semistructured interview guides (available from first author) were developed by the study team. They were informed by organizational theory and reflected seven domains that can influence adoption of research-based interventions (see Table 2 ). SUMMER 2005
Interview guides included questions concerning the respondent's role in the MTP, perspectives on the clinical trial and its interactions with clinics, and intervention adoption. Audiotaped interviews lasted one to two hours each, most were conducted in person, and six were conducted by telephone.
MTP study recruitment was completed in different clinics at different times, but was completed in all participating clinics on July 1, 2001. Delivery of the Matrix intervention likewise ended at different times in different clinics, with all clinics completing Matrix treatment, for study purposes, on November 1, 2001. Qualitative data collection interviews for the current adoption study were conducted between January and December 2002, and occurred, in any given clinic, from two to 12 months after the clinic had stopped providing Matrix treatment for research purposes. The study plan was to interview participants close to the time clinics stopped delivering Matrix treatment for study purposes and after some time elapsed in which clinics could have considered whether to continue to provide Matrix treatment. Beyond these general considerations, the actual timing of interviews was determined by when the qualitative study was funded, and by the logistics of planning and conducting interviews in multiple study sites.
DATA ANALYSIS
Interviews were transcribed and compared for completeness to the audiotapes by two members of the research team (SM, BT) and were then read, reviewed, and discussed by all team members. Analysis was conducted using a theoretical analytic framework (Bulmer, 1979) derived from research literature on organizational functioning and change theory (see Table 2 ). The framework allowed for use of these domains as analytic categories to examine participants' perspectives on organizational functioning during and after participation in an MTP study. The analytic categories included organizational structure and culture, readiness for change, attitudes toward research, perception of intervention, resources, dissemination of study results, and reinvention. Initially, closed codes were developed using these categories. As content analysis proceeded, other more specific codes were developed (Boyle, 1991) . Using analytic software, a mapped display of the information was developed to indicate relationships between codes and to serve as a map in conceptualizing factors that may influence adoption.
Two team members (SM, BT) coded interviews using ATLAS.ti.
TM
, a qualitative analysis program. Interrater reliability was supported by coding 14 interviews as a team to obtain agreement and then having two team members independently code five interviews, with a review for consistency by a third team member. A total of 69 codes emerged, and each transcript was coded using those codes. The code book was refined as the research proceeded, and data attached to each code were discussed by all team members. Analytic memos, constant comparison and ongoing discussion of the data, and member checks were applied to ensure trustworthiness of the data. Simultaneous data collection and analysis supported dependability and, in the interpretation phase, reflexivity of team members regarding participant narratives was used to enhance trustworthiness (Creswell, 1994; Lipson, 1991; Lincoln & Guba, 1985) .
RESULTS
Preliminary findings are based on analysis of 42 interviews representing CSAT MTP study participants at eight organizational levels. We report on the extent of SUMMER 2005 adoption of the Matrix intervention at each site and then describe four salient themes likely to affect adoption.
EXTENT OF ADOPTION
Site-level participants (site principal investigator, site evaluator, clinic director, clinic staff) were asked whether the Matrix intervention was adopted in their site after the conclusion of the MTP study. Participants from one clinic reported having adopted the Matrix model in the sense of reinvention, which is described by Rogers (1995b) as a type of adoption where the intervention is modified or adapted to the particular needs of the setting. The agency had opened a new outpatient program to accommodate the clinical trial, and both the Matrix intervention and treatmentas-usual intervention (derived from practice in the parent clinic) were provided in this setting. The new clinic, which served drug court participants, was supported by the referring judge who identified the clinic as providing the Matrix treatment and who was interested to continue referring participants to that treatment. The counselor who was trained to implement Matrix continued to work at the program after the clinical trial ended. The site was described by respondents as having a "philosophy of evidence-based practices" with "a commitment to training" and "an organizational culture of initiative."
While respondents from this site viewed the Matrix intervention as effective, they modified the intervention to address concerns raised by clients but not addressed in the Matrix manual. These included socioeconomic issues such as poverty and gang violence, as well as individual mental health issues such as trauma, abuse, and dual diagnosis. The program also added psychological assessments to augment the standard Matrix intervention, increased the number of individual sessions when needed, and made outside referrals to focused skill building groups such as anger management. In this clinic, several factors believed to support adoption were in place. A new program had been opened to accommodate the study rather than having the Matrix intervention brought into an existing program. Matrix-trained staff remained with the program after the MTP trial ended, so that some of the resources needed to support adoption were available (Backer, 1991) . The clinic believed in their own capacity to change (Backer, 1995) , were familiar with the research process, interested in research-based practice (Lamb et al., 1998) , and perceived the Matrix intervention as effective (Backer, 1991) .
In a second site respondents reported adoption limited to a single counselor. The organizational culture at this clinic was described as resistant to change: "This is our standard way of doing it. It doesn't matter what you find out there. This is how we do it." Separation had also occurred between MTP and other staff and administrators not involved in the clinical trial. Staff not involved in the MTP study regarded the
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Matrix intervention with skepticism and ambivalence, in part because it did not match state definitions of reimbursable intensive outpatient service. The Matrix-trained counselor continued to work at the clinic after the MTP study ended and continued the intervention on her own. However, because the intervention was not sustained on an organizational basis, we consider this partial adoption.
In two MTP sites there was no opportunity for adoption. One clinic was defunded by its parent organization near the end of MTP recruitment and, while able to complete the study, was unable to provide any further drug abuse treatment services (Matrix or otherwise) after the study ended. The second clinic used Matrix as its usual treatment and developed a non-Matrix comparison condition for study purposes. There was no opportunity to adopt the Matrix intervention because the organization had the Matrix model as its usual treatment.
At the four remaining clinics there was little evidence of adoption. In each case, the Matrix-trained staff left the clinic after the MTP study ended. Respondents from these sites, at the time of interview, reported no current use of Matrix and no plan to adopt the intervention. Two clinics did modify practices by drawing on their Matrix experience. One clinic added evening groups and increased the length of their groups. The second clinic incorporated Matrix visual aids into standard treatment and increased consumer focus by offering snacks and child care. While these may represent meaningful practice modifications based on the Matrix intervention, they do not represent reinvention, adoption, or partial adoption.
FACTORS LIKELY TO AFFECT ADOPTION
Drawing on qualitative analyses of interview data, we identified four conceptual themes which are likely to affect adoption and which may be informative in future multisite clinical trials: Spaceship RCT, Integration, Waiting for Godot, and Planning for Adoption.
SPACESHIP RCT
For any clinic participating in a multisite randomized clinical trial (RCT), and particularly for clinics not experienced in research, the requirements of the clinical trial may seem foreign and invasive. A multisite trial arrives at a clinic site bringing financial resources, often additional staff positions, staff training and supervision, and the experimental intervention. Depending on how well these components are integrated into the clinic, the termination of the clinical trial takes away those same resources, staff, and innovative practices necessary to sustain the intervention. The two key dimensions of this theme, the invasive impact on the clinic and the bringing and taking away of resources, are reflected by respondents, below. SUMMER 2005 … the intrusive alien research force … Site PI …you staff the research study with other people that come in … the grant ends, and they go away…. they as practitioners may take what they feel, what they learned in here … off someplace else….
Site PI
INTEGRATION
Integration refers to the degree to which the intervention was assimilated within the clinic organizations both across project and usual clinical staff and within the clinic administration. Respondents reported that the lack of integration of the research initiative created isolation of the MTP project staff and separation between MTP staff and those staff members not involved in the clinical trial. In addition, the project tended to be isolated from clinic administration where administration often lacked investment and knowledge of the usefulness of the intervention.
… and if (the intervention) doesn't get written into the P&P's [policies and procedures] of "this is how we do it" or "this is the structure we put into place," it lasts only as long as the people who did it and believe in it are still in the positions.
Clinic Director … having a model come in that … is the new model, the other counselors, because they weren't … pulled in enough were resentful of that model. And there almost became egos involved there that said, "Oh, well, that's the new model, and I don't see that it's different." But there needs to be a way that model can get infused in more than just one therapist if you really wanted it to stay long term. That kind of organizational culture issues are major, I think, whether it becomes adopted long term or not.
Site PI
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WAITING FOR GODOT
Clinical trial data are inaccessible to the participating programs, typically until long after the trial has ended. Interviews reported here occurred on average nine months after study recruitment had ended, and, while respondents described having intuitions about effectiveness of the intervention, none had seen outcome data. Like the characters in Samuel Beckett's play, the site and clinic level participants who implemented the clinical trial were waiting at length. During this interval, if the clinic should decide whether or not to continue the intervention, the decision was made without effectiveness data. … that's a long time. If you're a community treatment provider and you participated. You know, a long time to find out, well, was it worth doing? And in the meantime, should I be making changes in my model? Well, they're probably only making changes because they liked some of the things that they saw, but certainly not based on data.
Steering Committee Member I'm concerned about even the first papers coming out for this project, you know, because I had … people are going to forget about this program. They're going to say, "Oh, Matrix! So is that the one … oh, really? Did it work?" I mean, just because it's, it'll be three years now, you know. And who knows when the first paper is going to come out? Site PI
PLANNING FOR ADOPTION
Planning for adoption refers to any administrative, clinical, or funding strategies or activities directed toward the adoption of the innovative intervention at the site or clinic level. Participants were asked how they may have planned for adoption before or during the course of the clinical trial. Common responses in all interviews were that no planning for adoption had occurred at any level of the MTP project.
And the simple truth is that there wasn't a whole lot of thought in the beginning of any of our studies about what happens next. The presumption has been, "We'll find truth out there, and we'll publish the truth, and we'll let people know what happened, and SUMMER 2005 something will magically happen, and the truth will be used." I'm being sarcastic, obviously. But there still isn't a plan for "once we find out what works, how do we put it into better practice?" Steering Committee Member … I think doing a demonstration project, showing a good or bad outcome and then removing the money isn't the way to get practices changed. I mean, it gave us data.
Steering Committee Member
DISCUSSION
Concerning adoption of the Matrix intervention following the MTP study, we found full adoption in one clinic, partial adoption in another clinic, no adoption in four clinics, and no opportunity for adoption in two clinics. Drawing on qualitative analysis of interviews, we identified four themes to inform adoption in the context of multisite clinical trials.
The Spaceship RCT theme is familiar in that clinicians often complain about researchers who "parachute" into a clinic setting, get data, and get out. Spaceship RCT reflects, on one hand, the same concern but elevated beyond a single researcher to the elaborate and interconnected organization of a multisite clinical trial. Spaceship RCT, however, also describes how a large clinical trial organization descends onto the clinic setting, bringing extensive resources along with it and then, later, taking resources away with it. Integration is a related theme. Clinical trial efforts that are not integrated into the clinic setting are less likely to support adoption post clinical trial, while those that are more integrated offer a hedge against the end of the clinical trial and the loss of resources. For example, in several MTP clinics new staff were hired to conduct the Matrix intervention. When MTP funding ended, those staff often left the clinic. Without Matrix-trained staff, the clinic had limited potential to continue the intervention. Recruiting from among current staff to conduct the experimental intervention, especially staff having some history with the clinic, would increase the likelihood that knowledge or skills developed in the course of the trial would remain longer within the clinic. The MTP clinical trial also used a centralized conference call supervision model, where Matrix counselors in all clinics were supervised by staff in the coordinating center. An alternative approach may be to train supervisors within each clinic, so that capacity to supervise Matrix intervention could also remain with the clinic once the trial ended.
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The Waiting for Godot theme reflects a basic conflict between clinical trials research and intervention adoption. The practical demands of adoption are that clinics need effectiveness data near the end of the clinical trial, to guide their decision on whether or not to adopt the tested intervention. The opposing demands of clinical trials research are to protect scientific integrity and avoid bias by withholding effectiveness data until all data collection has been completed. In practice, withholding of effectiveness data continues through data analysis, through some levels of internal or organizational vetting, and up to the time that findings are submitted, accepted for publication, or actually published.
This conflict is extended by the need for long-term outcome data. Findings that one intervention is more effective than another at the end of the treatment are undermined when later comparisons (e.g., six or 12 months post treatment) show no differences between groups. When studies are extended to long-term follow-up periods, so are extended the traditional practices of protecting integrity of the data until the final data collection point. Our recommendation for multisite clinical trial leaders and funders is to carefully reconsider the balance between the demands of science and of practice and to develop standards for data release that bring effectiveness data back to the participating clinics, and to the field, as soon as possible.
The planning for adoption theme assumes that such planning may be a regular part of clinical trials research, but the traditional approach is to conduct clinical trials to assess effectiveness and then use other strategies to disseminate interventions. In the context of the CTN, a large national drug abuse research network with the explicit aim not only to test effectiveness but also to integrate effective interventions into practice, we suggest that planning for adoption can be included in the developmental stages of every protocol. This can be accomplished by designing protocols that increase clinical trial integration in the clinic setting (e.g., selecting existing staff to deliver new treatments, using on-site supervision models, providing intervention training to all staff at the conclusion of the clinical trial) and by aggressive standards for rapid return of effectiveness data to participating clinics. Such a planning intervention may add value to the CTN by improving the capacity of clinics to adopt tested interventions, to apply research-based practices and, where tested interventions are effective, to implement best practice models.
While we interviewed 42 participants representing multiple organizational levels and treatment clinics, results are nevertheless derived from a case study of a single multisite clinical trial and generalize only to that trial. Results reported here refer to events at one point in time, and additional adoption or partial adoption may have occurred in MTP clinics after these interviews. We also investigated a non-CTN clinical trial in an effort to draw inferences informative for the NIDA CTN. While the SUMMER 2005 organization of clinical trials within the CTN has some similarities to the MTP trial, it also has numerous differences. One is that, while five of the eight MTP clinics were research naïve, many CTN clinics were selected for having an organizational culture that was research experienced. We are currently extending this research to include a protocol within the CTN organization, and this work will inform the study of adoption in important ways. Notwithstanding these limitations, we offer the conclusion that planning for adoption in the early stages of CTN protocol development will better serve the CTN aim of integrating new interventions into practice.
